Polychlorinated biphenyls (PCBs) are stable compounds that have been widely used for industrial purposes. Careless disposal practice has made them one of the most abundant environmental pollutants and they have been identified in most biological materials tested. Commercial mixtures of PCBs, which can contain up to 80 components (congeners), are 'mixed-type' inducers (Safe, 1984) . That is, the mixture induces hepatic drug metabolism similar to that produced by polycyclic aromatic hydrocarbons and by phenobarbitone, and these effects can be accompanied by proliferation of the endoplasmic reticulum.
Fatty acid desaturases and components of drug metabolizing systems located on this membrane share requirements for NADH: ferricytochrome-h, oxidoreductase ( E C 1.6.2.2), cytochrome b,, NADH or NADPH and molecular oxygen. This similarity led us to measure changes in vivo in response to PCBs in the proportion of arachidonate (Czoz4) in this proliferating membrane and in the activity of fatty acid desaturases measured in vitro.
Feral pigeons were given 200, 500, 800 or 1000 mg/kg body weight of a commercial mixture of PCBs (Aroclor 1254) by intraperitoneal injection and sexually mature virgin female rats were given 200 mg/kg body weight of the mixture by this route, Pigeons were killed after 24, 48 and 72 h and after 5 days, and rats were killed after 5 days. The livers were homogenized, the endoplasmic reticulum isolated as the microsomal fraction based on the method of Knight & Walker (1982) and resuspended in 0.25 M-sucrose, 5 mM-EDTA and 25 mM-Tris buffer, pH 7.4. Total fatty acids in the microsomal fractions were then analysed by g.1.c. With pigeons, arachidonate increased from 4.7 to 12.8 mol % (mean values, n = 12; P < 0.0 1 ) 5 days after the injection of 1000 mg/kg body weight of PCBs, the increase being proportional to dose and time after administration. With rats, arachidonate increased from 8.8 to 11.5 mol % ( n = 12; l'< 0.05) 5 days after treatment with 200 mg/kg body weight of PCBs.
The microsomal activity of fatty acid desaturases involved in the conversion of linoleate ( C,,,z) to arachidonate formed, measured by high-resolution capilliary g.1.c. using a flame ionization detector and its identity confirmed by mass spectroscopy, was proportional to the time of incubation and microsomal protein. The results (Table 1) showed significant increases in desaturase activities in livers of pigeons and rats treated with PCBs. With pigeons, the increase was proportional to time after administration of 800 mg/kg body weight. When the proliferation of endoplasmic reticulum (measured Abbreviation used: PCBs, polychlorinated biphenyls. as the increase in total microsomal protein per liver) is taken into account, the changes shown in Table 1 suggest increases of 40-and 10-fold (mean values, n = 12 for both species), respectively, in the total activity of the desaturases in the whole liver of the pigeon and the rat. Examination by SDS/polyacrylamide-gel electrophoresis of microsomal preparations from both species 5 days after treatment with PCBs, showed a marked increase in proteins of M , 49-56 x 10'. Strittmatter et al. (1974) have shown that the purified microsomal desaturase involved in the formation of mono-unsaturated fatty acids is a single polypeptide chain of M , 53 x 10'. Cytochrome P-450-dependent monooxygenases (EC 1.14.14.1), which also have molecular masses in this range, are induced in pigeon liver by PCBs, as shown by Western immunoblotting (J. T. Borlakoglu & J.
Stegeman, unpublished work). There are also marked increases per mg of microsomal protein (mean values; n = 12 for both species) in cytochrome h, (10-and 2-fold) and glutathione (4-and 2-fold), both of which are required for desaturate activity, in pigeon and rat liver, respectively, in the conditions described in Table 1 .
It will be of interest to know whether the increased activity of the desaturases in response to PCBs are due to their induction, whether this is directly linked to the proliferation of the endoplasmic reticulum and whether the increased arachidonate in these membranes facilitates the metabolism of xenobiotics.
